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TUTLE: ee “On the refinement of the estimate of the spectral ‘ 


function. of: the Laplace operator | 
‘PERIODICAL Akademiya nauk. “SSSR. Doklady, Vo vas no. 3s 1961, 
ee 543. = 546 > 
BEX Let. g be-an i dbeensiuel: domain for: Sieh: She. eigenva-. 
-lue protien: for ‘the Lapldce operator with an arbitrary one of the: . 


three homogeneous boundary. conditions ia solvable; P be ‘ed ‘arbitrary — joe 
fixed point in gs Q be di dn arbitrary point of gy u, (x) be the i-th Ye 


eigenfunction of the considered problems Ay be the i- th eigenvalue.: 


. The function O(P,. ) - “ye u, (P) 34 (@)_ is called syeotral function 
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of. ‘the: Laplace operator: As a: speoial case of g.a parallelepiped is. 
considered. a 
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‘operator for the. homogeneous boundary condition of 1-st or 2-d kind 4 . 
- for a rectangular n-dimensional parallelepiped. Let be P * wa Then i 
there holds the asymptotic: ‘estimation 
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"The estimation is uniform with sangeet to P and.Q in the whole. N-dia- 


ensional rectangular ‘parallelepiped, out of which an arbitrarily 


-gmall neighborhood of the point Q = P has been removed. ~ 


The’ estimation(1) is used in order to’ prove the following theorem: 


“Theorem 2% The. function. v(P, Q) ef N. variables be given,in an ar- 


bitrary N-dimensional rectangular parallelepiped. In the inner point: 

P of this parallelepiped it is asspmed to possess the singularity 
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to satisfy the ordinary conditions for the expansibility (the author 
means the given conditions of the basic theoren in (Ref. 6: V. A. 
Il?in, UMN, 13,-1; 87(1958)). Then this function can be expanded in- 
to a Vourie? series in terms of the eigenfunctions of the equation 
4u+Au ~ 0 in the above mentioned parellelepiped with homogeneous ~ 
_ boundary conditions of t-st or 2-d kinds by summation in the sequence 
‘of increasing eigenvalues the mentioned Fourier seriesiconverges uni- _ 
formly in ‘the whole N-dimensional parallelepiped, out of Which an are | 
-bitrarily small neighborhood of the singular point has been removed. 


As @ conclusion among others the following representation —. re 
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of the Green function of. the Laplace operator for the ‘lest and 2-4 
boundary value problem in the 3~dimensional rectangle is obtained: 
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The. attics kee a “general. review of microwave generating devices, 
as. “magnetrons ,: » klystrons,” ‘traveling-wave tubes, and backward-wave 
tubes and discusses their capabilities and limitations. The generatio 
of: microwaves with the aid of crystal frequency multipliers and the ra 
dda lon’ of electromagnetic waves by fast-moving electrons in transve 
stric and. magnetic fields: are.discussed in detail.’ The author de. 
scribesthe: “principle ‘of. poration of a: seals: undulator for: the” gel 
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AUTHOR MIRTMANOY, Ro Ge, 2HILEYKO, G1... PA - 2573 


TITLE. . ~—-Analysia of diaphragmed wave-guides of certain types. 
3  (Analiz nekotorykh tipoy diafragmirovannykh volnovodov.Russian.) | 
PERIODICAL  Radiotekhnika i Elektronika, 1957, Vol 2, Nr 2, pp 172 -183(USSR) © 
Received b/1957 Reviewed 6/1957 © 
ABSTRACT oA survey of the work: carried: out me given. The results of this — 


work are used for the determination of fundamental technical char- 
acteristics of the different wave conductor systems. On the basis 
' of these characteristics the efficiency of the systems is esti- 
. mated from the point of view of their application in modern tech- 
“nology, eoge for the acceleration of elementary particles and 
' for the amplification of electromagnetic high-frequency oscil- 
lations. The present work, at the same time, deals with a new co- 
axial waveconductor system as well as with its approximated the- 
-~ oretical investigation which is sufficient for the determination 
- of the fundamental technical characteristics. The qualitative 
analysis of the diaphragmatized wave conductors makes it possib~ 
le to draw the following conclusions? 
1, In the case of low currents in the electron beam (up. to 0,14) 
and if it is necessary to. obtain important phase velocities of the 
~ Wave, it is advisable to use a well investigated cylindrical wave 
“ conductor with disks. 
2. If; in the case of. large phase velocities of the wave stron- 
pr ew Ie ger currents (some ampéres) have to be used-in the electron beam 
Card 1/2 ‘two systems, according to the required shape of the beam, may 
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_ Analysis of diaphragmed wave-guides of certain types. PA -2573 
be applied s the coaxial wave conductor with disks upon two con 
_. ductors and a rectangular wave conductor with two cogs. The ad~ 
vantage of these types of wave conductors consists in a low non- aoe: 
uniformity of the field E',. When selecting the type of the wave &§ 
conductor also the influefice excercised by the edge of the dia- Shey"? 
phragm of the wave conductor upon the possible increase of losses 
- must be taken into consideration. a 
‘3. In the.case of low and average currents in the beam and at 
_ not too high phase velocities a rectangular wave conductor with 
- @ crest which is distinguished by a more simple construction but 
demands stronger magnetic fields for the purpose of focussing 
“ "may be used. 
po (Cl table, 2-411. 7 citationes from Slav Publications). 
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AUTHOR: | _ZHILEYKO, G.I. 89-9-8/32. 
TITLEs On the Problem of Particle Groupings in a Travelling Wave Linear 
Reig ‘Accelerator. (K voprosu o gru pirovke chastits v lineynon 


Oe See yskoritele s begushchey volnoy 
‘PERIODICAL’ Atomnaya Energiya, 19575 Vol 3, Nr 9, pp 2h5-2h7 (USSR) 


/ ABSTRACT: — “/- linear ‘accelerator with "travelling" waves may be used for the 
5 + ° production of especially short electron momenta, In many cases . 
‘the grouping capacity of the accelerator is not sufficient. 
Theoretically only that case is ‘derived in which grouping gf the 
electrons takes place in the accelerator itself, i.e, toa 
sufficiently high extent. (With 3 Illustrations and: 1 Slavic — 
Reference). 
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-Radlotekhnika 1 elektronika v uskoritelyakh zaryazhennykh chastits 
(Radio Engineering and Electronics in Particle Accelerators) —. 
_ Moscow, Gosenergoizdat, 1958, 60 p. (Series: Massovaya radio- 
biblioteka, vyp. 317) 30,000 copies printed. ae 


_ Ed.: P. 0. Chechik, Deceased; Tech. Ed.: N. I. Borunov; 
-Editorial. Board: . A. I. Berg, V. A. Burlyand, V. I. Vaneyev, 
“Ye. N. Genishchta, I. S, Dzhigit, A. M. Kanayeva, E, T,.Krenkel', | 
AL A, Kulikovakiy, A. D. Smirnov, F, I. Tarasov, and V. I. 


Shamshur,. oe 


PURPOSE: This book 1s intended for the general reader, Ze 


- COVERAGE: . The author presents basic informetion.on methods of 
accelerating: charged particles and briefly discusses the con- 
struction, operation and application of various. accelerators 

Buch as linear accelerators, eyclotrons, phasotrons, synchro- 

trons and synchrophasotrons, - No personalities are mentioned, 

_ There are 5 references, all Soviet (including 1 translation), 
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the values of: the™ quantities indicated are given in” the table. 
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Veo sons “deals Je Apple Phys,’ 22,527 (1951). ales Coes ae ae 

AP-h, Nr 3, 374 (1956). (Abstractor: G.I. Zhileyko “thers. are: 

ee references, 2 of. which are Soviet. ae eerie 
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Some Characteristic Features of Septate Coaxial Wave Guides 
_. (Nekotoryye osobennosti koaksial'!nykh diafragmirovannykh 
, ‘velnovodoy) 25." | 5 ~ 7 


PERIODICAL: Radiotekhnika, 1958, Vol. 13, Nr 8, pp. 24-29(USSR)_ 


.° ABSTRACT; The chatacteristic features of septate coaxial wave guides 8 ; 
-.-  - ": ‘are investigated from the viewpoint of the quantity of flows =» 
. of high-frequency power in-the case of waves of the E-type.’ 
_ The power flux in any wave guide is determined by the formula(1): Ai 
P= tE°G", where P denotes the power flux, + the constant,Hgthe - 
~ longitudinal component of the electric field,G a function. ee 
dependent on the geometry of the wave guide and the phase. red 
_ velocity of the propagating wave. From (1) may be seen that in 
_ the case of constant E, the power flux P is proportional to. - 
. the function G., Therefore the author only investigates the be- | 
haviour of the function .@ in the ‘case of changing wave guide 
. dimensions and phase velocities of the propagating wave. The 
‘equations (2) for the field component of the basic type of the -. 
i hare “ E-wave in any wave guide of cylindrical symmetry are written 
Card 1/4: .. down. (Formula -(2) is derived in enclosure 2). It is assumed - 


prin 
iy 
Ae 


Habel 


EST] Sp IDA Hy LF 
[am wea ed WU ES 
if: 4 

i 7 

ine }2 ; 
PRE a) 


RE 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064810010-9" 


"APPROVED FOR RELEASE: OF eo 1 z00L ee: a ran eee i torre 2 


ia SPR ee a ae ea sR a Eee 2 CURES EE BEES 823 ee is 


Some Characteristic Features of and Soced Coaxial fave Guides 80¥/108- -13- 84/12 


: for. the exact value of the function f are derived for all: these © 


~ conductor, 2a.the diameter of the internal diaphragns, 2b the 
-inner diameter of. the external diaphragms. 


: “Card 2/4 ane 


that. ‘the | wave aa des are’ Andinite along: the longitudinal . ‘acla 
-Z. that the diaphragms are ‘infinitely thin and the distance 


between the diaphragms is considerably smaller than the wave 
length in the wave ‘guide, and that there exists no change of 
the fields with respect to the azimuth. -In the solution of 


Ph, formulae (2) six cases can be distinguished: the coaxial line _ 
- with diaphragms at both conductors. For these lines the follow- 


ing can be assumed in the equations (2): 1.) A= 0, 2.) B= 0, 
3.) Ep = O at r= ofa Ze<p).- The coaxial line with diaphragms — 


-at one ‘of: the pondeetone, dee. 4.) b= for 5.) a = d and an 


ordinary wave guide with diaphragms (6) a = d = 0. The formulae -| 


cases. The change of the function {G in dependence on y. is given 


‘in a diagram for these cases. -A and B are constants which are 
_ determined. by the boundary conditions and the excitation con- | 


ditions. A and B occur in the equations (2), where 2 f denotes. 
the diameter of the wave guide, 2d the diameter of the internal. 


From the diagrans the following may be seen: 1.-Within the range 
of. small v(t. e. ‘these weroetts Vph— of the light aneesd c) 
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oS the” moat: useful. yetardation: system is an ordinary cylindrical 
wave: guide with diaphragms and @ coaxial line with diaphragms . 
ooh -both. conductors with the condition Ey «= Oatre=aq. 
2,-Within the range of great y(y=34-5 and more, i.e. wpa, 1 c) 
“only a coaxial line with diaphragms at either conductor and the. §& 
Condition En = O'at r= @ has small G values, a: 
3. -Coaxial lines: with diaphragms at either conductor aa Bad 
‘and A=O have greater G Values than lines with Ey = Oat r« Qe 
4ee. ‘A coaxial line with ‘diaphragms at the inner conductor only. 
‘has a maximum value of the G function. Therefora this heres ae 
ae dg. the nost pf teative. ne 
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‘There. are 22: ‘figures and 3 references, 1 of which is Soviet. 


o “SUBMITTED. March | ve i957. initial 
- SUBMIT: dN 
aT Sovlein) 2 ¢ ty), and ovember 4, 1957 (after 


s hs “Waveguides “Analyste 2. Electric fields 
e fe Mathematics - 
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--Cand_Tech-Sci-==-(diss)—" waveguidé-electronic-accel=——- = - 
‘with increased beam-currents and approximation theory for cee 
0 Cperating conditions." Moscow, 1960. 8 pp; (Ministry of | i 
rh ay pe far ete oh Education RSFSR, Moscow Physics Engin- 
eering.Inst); 140 copies; price not given; bibliog y nd of te 
(20 entries); (KL, 25-60, 3519 cows S ; 4s, She cera ee — 
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retsenzent; MARKOV, G.T., prof., retsenzent; 
«FEDOROV, N.Ney dots., retsenzent; VZYATYSHEV, V.F., . 


eee ZHILEL KO , sorely. Ivanovich, dots.; LEBEDEV, 1.V., prof, ; 


 assisten, red.; 


-. [Interaction between electrons and an electromagnetic 
. field] Vzaimodeistvie elektronov s elektromagnitnym - 
polem. Moskva, Energ. in-t, 1963. 55 p. 
bs Rie SPOS Bere ps oe (MIRA 18:1) 
“1. Kafedra teoreticheskikh osnov radiotekhniki Moskov- 
__... skogo energeticheskogo instituta (for Zhileyko), 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064810010-9" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064810010-9 


SIRES PEGESAU SE OE SG BR EO a A pra ae Le SoD es LEE PES Site Eat 8 e FUSER ivr _F Lee BE 2B ecLeae Bt SEE Sai Uitte Blt iz oe Lt 
= a . RES PEIied SBRE = See tele bd ME ie HEE Pt 
es 9 ; 
t ‘é 


‘ACCESSION NR: AP4043671 a 


AUTHOR: -Zhileyko, G.I. 


TITLE: “Parameters of an electron beam that radiates electromagnetic waver 


"g/0109/64/009/008/1374/1385. 


SOURGE:. Radiotekhnika i elektronika; v. 9, no. 8, 1964, 1374-1385 | 


TOPIC ‘TAGS: electron accelerator , electron acceleration, electron beam, | 
electron beam formation ee ee ae 


ABSTRACT: These characteristics ofa cluster-forming accelerator and the: 
parameters of its electron beam are theoretically considered: (1) Maximum ©: 
beam current; (2) Power of beam harmonics; (3) Permissible energy straggling 
of electrons; (4) Maximum spacing with which the length of the electron cluster ||) 
remains within a specified limit (effective range of radiation at a specified wave-|- 
length); (5) ‘Modulating-voltage amplitude; (6) Permissible spread of spacing’ ~~ 
‘between the: clusters (stability of the cluster repetition rate); (7) Requirements © 
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f eécslerating and scioaiating. devices: Poreulas: are also developed for the 
jarameters of a beam having maximum harmonic content. It is shown that, ao 
‘short-wave band, a considerable radiation power can be obtained only if the © 
“radiator resistance is 1,000 ohms or higher and if the radiator length exceeds 
the wavelength by 1,000 times or. more. To provide high-power shortwave. 

|. radiation, -the electron beam must have a very narrow energy spectru H. 
| Motz' estimate (7. Appl. Phys., 1951, 22, 5, 527) cannot be snatevialiged in 
practice. In the cases when no special radiator is used (bremsstrahlung, -' ae 
radiation by inhomogeneities, etc.), the beam-harmonic power will be 10810: 
times lower than the maximum power, mainly because the radiator zenEt is 
smaller. eae art. has: 4 Hearee s and ae dorsralas, re wns 
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‘of accelerating and inoduiating. devicdss: Formulas: are alia’ ievelapad for the 
_ parameters of a beam having maximum harmonic content. It is shown that, in a’ | 
‘short-wave band, a considerable. radiation power can be obtained only if the ©»: 
radiator resistance is 1,000 ohms or higher and if the radiator length exceeds 2 ats 
the ‘wavelength by 1,000 times or more. To provide high-power shortwave. 

‘-. | radiation,-the electron beam must have a very narrow energy spectrum. He 

‘:| Motz' estimate (J. Appl. Phys., 1951, 22, 5, 527) cannot be materialized in 
practice. In the cases when no special radiator. is used (bremsstrahlung, noes 
radiation by inhomogeneities, etc.), the beam-harmonic power will be 108104 «. 
times lower than the maximum power, mainly because the radiator length ig fie: 
smaller. Orig.. art. has: 4 Bigures and (38 tae oes eat 
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a IILEYKO, “Ge I. 
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Beat SFE: 


parumeeee of a buncher for a inser traveling wave atactronia 
accelerator following a-prescribed bunching law, Zhur . tekh, > 
eae — ‘no. ease). D robe (MIRA ee) 
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: EE: ‘Power balance ‘equation | an a linear electron accelerator 


SOURCE: Atonnaya energiya, Ve 16, No» 2, 2964, 238- -139- 


| opre ‘TAGS: | linear: electron: accelerator, ‘pdwer balance, doveauide: 
-/super: high frequency, eteceres ‘pocket radiation, electron accelerator 


i 


“tf 


“| ABSTRACT: - ‘The “4nput ‘power. of: super: high frequency oscillations in a. 

waveguide is consumed by the accelerated particles, by losses:on™° ‘- 
imetallic walls, by the waveguide diaphragms, and by radiation of the 
electron pockets. The differential equation for the power balance 
“hasbeen obtained by the author in a previous paper ( 'Nauchny*ye 
doklady* Vy*sshey. Shkoly? ‘Radiotekhnika 1 elektronika, no. 2, (1958, 
63).. For high energies (4% 21):the results of the work by Ee Le... 
Burshteyn and G. V- vVoskrfsenskiy (Atomnaya energiya, v. 13, 446-3 
| Aagee)) are ieee It is deduced that, for thig case, the influence .; 
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Ur electron accelerator, ‘Atom. -energ. 12 nee 21147-149 re 
Pee (M BRA'15:2), 
: aa | (Particle accelerators) (Electrons) 
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es (MIRA.14:8) 
ve Ae mumeroely cians Anstitut. 
: ee accelerators (Electrons) (Electric fields) 
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a —-__-—~ ZHILEYKO;- GT. — 
Load characteristics of a “traveling-wave Linear electronic vt ub x Si, 
fa accelerator. Chur. tekh. fig, 31 no. i 502-505 Ap ‘61. as 

(MIRA 14:8) 


aL, + Moskorsidy cnergetichesidy institut. 
enon aay (Particle accelerators) 
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7 s/089/62/012/002/001/015 
ee, 'B102/B138 

2y 6 ee 
AUTHOR: i _thdLeykoy Gs Tes ot 


aTTLEe a © linear electron ‘accelerator : 


2 “PERIODICAL: : ~ Atomeya onergiya, ve 12, no. 2, 1962, 147 =. 149 


TEXT: | kK linear ‘traveling-wave Zisotren accelerator is described which 
has the following parameters:: electron energy 0.5 - 5.4 Mev; beam current- 
up to°150 = 250 maj;.mean current. 50 way spectral width of accelerated 
particles Goo 15%} beam. parameter. at a distance of 800 mm, 3 - 6 mm}; pulse. 
duration 0.1 - 2 psec. The final energy of the electrons is varied by - 
varying the frequency of the accelerating field. The duration of the h-f- 

-: pulses.and the injection voltage can be varied and the pulses can be shif- 
ted relative to each other. The 2 m waveguide of the accelerator has con- 
stant tube diameter; the phase velocity is varied by adjusting the aperture 
in ‘the range 0.11 - 0.16 A (A- wavelength of the accelerating field in 
free space).. The h-f power oan be supplied at different frequencies. It - 

- is supplied to the input waveguide via a transformer with a special stepped 
cone and four apertures in the. first ‘four Lrises for band broadening. As 
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A Linear electron see? Ges andes te B102 /3138 
a result: working the Eeshuietoy. band is 3 - 4.5 Mo, despite tha small: ree 
ratio. (a is the aperture width), The electron gun of the accelerator has 
‘an oxide cathode, The main. characteristics of the accelerator are given in. 
Fig. 1 for different conditions of operation and are partly compared with » 


-° . galoulations. The spectral width AU was also measured in dependence on 
"electron energy U, h-f power .P, beam current I, and injection voltage : Ving: 


The experimental curves were in satisfactory ieee with the caloulated 
- ones, using the equations au(u) = (u/u +1) 9/44 -U 270° aaa) 1/8, AU(P) = 
= (P/P eye and AU(I) = (1 - 10/P)'/8, deviation was only observed | 
me mises. the equilibrium phase ¥_ was close to 90°. From the I(P). and 1(U, 15) a 
. curves it can be seen that. I changes near PoP ian and drops suddenly where — 
- -P<P. When U;., is decreased by 15%, I decreases by 20%, The input- 


“min® ‘ : 
‘to-output ratio of particle number is between 50 ~ 80% for 0.5 - 3.5 Mev and 
30 - 50% at higher energies. At 0.5 Mev the angular. length of the electron . 
eiustss ipa 80 ~ as at a z 2 Mev it was a2 - 28,5.. The efficiency of 


AEE 
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as 


“Main” “energy | ighavsekeristlea a) U U in Mev ‘as a function of. ra in 
ou - Mey: — ‘experiment, | ~=- theory; 4) U in Mev versus P- in relative 
unites for several fpeduenoisa) the Ay denote. the points where. 


Oe P-. tn and. Be = 90° «b) U in Mev versus I in ma for P = 2 = ae 
My ? = 4 (2), Pa 5 5 (5) and P = 6.5 rel, unite (4). We 
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SLeae 3102/5104 
24, 6781 EERE a 
: UTHORS ¢- oan Bi Leyko,, G. ah Yakovlev, D. ‘Ae , 
‘ ao i eeeeenee arcane - 
OTITRB : "Experimental. investigation of. a ‘Linear accelerator with, an. ; 


ay electron. pesbunehee es 


| PERIODICAL: Atomnaya.enereiyay,¥ ve ans, no. 5," 1961, 4a | = 449° 


hg TRXTE “The authors “investigated: dae sopenasnce: of the width of. the 
spectrun : sand: of the ‘beam: current on the main parameters of the experimental 
' arrangement: ee: : waveguide : 
~The, ‘doablesrosonator. prebuncher was: Me 
fol fed: with: hf. current :via: ‘cables in- > 
“s-eluding:- phase. shifters.” - The exe 
“periments. were made, with two, (ag 5 
co. wellvas: ‘with: ‘one,- resonator..: For: : eet 
both, thie’ width AU°of ‘the, spectrum = accelerator FSO S 
of the “accelerated ‘electrons. as. : ea aeons 
. Swell asthe’ current. ‘I of: ‘thes : : 0“ pesonators: - 
electron beam. Were . measured: as functions of the h-f phases in the 


phase ‘Scanners: Soke 


electron 
oo peam ee 
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ye 61 Jour fasesforr 
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: : ybion' oltage ‘and: of ‘the. h-f power . duppitea” to: 
Pe aeuatat “The: prebuncher exerts a considerable. effect ‘On. 
“the. operation of: the : ‘accelerator. ‘The experimental results agree. with: the . 
o. $heorye | With: @. = 20 =-40°, “the electron bunches emerging from the 2.00 
“> prebuncher coincide in theaccelerator. at the equilibrium phases. this 
we yields: minimum. ‘width “of” apectrun: and maximum ourrent.. At a phase of. the 
" phase ‘scanner. ‘Of p = -=(80; = 120° °); the:beam enters the accelerator in the. 
phase range.of. electromagnetic ‘traveling waves rendering bad bunching : ao oe 
-. ‘eonditions..: TA ‘prebunchery ‘even with one resonator, raises I to 31, and ~ Ae oy 
“>. reduces AU- ‘£0. Au/3- ~ AU/4e “Use of two. resonators raises the curront py: 
‘several times, ‘but operation: ‘conditions become more sensitive and their: ae 
‘proper choice, is. Sonpitonteds “‘Thete are 6 phi ; 


: Way 2 Ty 1961 


iG: 
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. oe, 26371 : 
SBocias kee be 3/089/61/011/c02/008/015 
AGC IGF ES s. 2 _  B102/8201 
AUTHOR: Oyo: Sand leykoj- Ge. Te i005 
PITLE: _. Gurrent load of ‘the buncher: in a linear accelerator 


PERIODICAL: . Atommaya energiya, v.11, no. 2, 1961, 181-162_ 


“ PEXT: . It ig shown in the present "Letter to the Editor" how the effect a 
. high ‘current upon the diminution of the traveling-wave amplitude is to be 
_» taken into account when calculating the waveguide buncher in a linear 
accelerator, especially when determining the geometry of the waveguide 
diaphragm as a function of its length. In terms of the problem: fe 
-» Flyya) = £(,a). (1) (where'a-is the radius of the opening of the waveguide 
meso diaphragm, v_, is the phase velocity of TM waves, Wis their frequency, 
pa VO Yon e-~ (a/¢ is the eigenvalue of the problem of propagation of 
TM waves in the waveguide) this statement means that y and a become. functions 
of the load of the waveguide due to the particle-beam current. The attemp+ 
is made to express y as an approximate function of 3 (z being the 
longitudinal coordinate) for a waveguide with variable phase velocity, 
_ Card 1/3 = be 
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- : 26371 
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ae Current load of the buncher in. ee Faiel POE B102/B201 


e 2. taking: decbunt of tie ‘load ‘due: 46: the current me of power losses on” the 
“walle. If y ie known as a-function of z,it will be easy to calculate the 
other parameters of the waveguide. The equation of the h-f power flux. 
balance in any cross’ section of the accelerator waveguide reads 
dP/dz. = -IE zeiny - - 2aPy where. P denotes the h-f power flux, I is the particle 


beam Giceent Pie the equilibrium phase of the particles, ‘and a is the 
-.» attenuation in the waveguide due to the losses on the walls. The solution 
Baty of ‘this equation is to ‘be sought in the form 
pw (pL - 1 (e78* au)e?%, where aU = B,siny dz; P =P, aft = 0; U is the 
- wienetie. energy of the. particles. In order to solve the. es U(z) must 
Dae pe bgt ae : =2 : 
P= [Pp - “ru(1 + 9) ]67 %2 4s now SUtadned; ghee @ = a \(2az + 20° vee 
28 If az is sufficiently small, this will be an approximate “a ion -of- -(1). 
‘An approximate expression is then also sought for ge, and is eventually found : 
in the form 9g = az, + anne s where Z4 is the length of the accelerator wave- 


guide.» The current load is negligible if the drop of the h-f power flux. 
along. the. waveguide does not exceed 15-20%. This entails.a drop of the. 


S Card 2/3... 
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‘accelerating voltage by T- 10%), ‘which, as a- rule, has no effect upon the’ 
--work. of the accelerator. There are 4 references: 2 Soviet-bloc and 2 non-. 
-.Soviet-blos. The two. references to English-language publications read as 
_ follows: .G. Saxon. Proc. Phys. Soc., 67, no. 417B, 105 (1954); R. Neal. 
ods Appl. Phys.» 29, No. i 1019 (1958). 


a SUBMITTED: | “December en 1960 ne 
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“-@IPLE: a “Load. gharagtantaesen of an electron linear accelerator 
oe - with: Sraveling; wave | 


PERIODICAL: — thuraal. tokinicheskoy fiziki, v. 31, no. 4, 1961, 502 505. 


TEXT; The “author - attempted ce determine the anproninabad load character- eer 
istics of the accelerator mentioned in the title. (The exact consideration Ss at 
of ‘the shift of. the. equilibrium phase was made by numerical integration | 

of the equation of motion of the electrons which is very difficult), The . 

_- exact solution, however, is not necessary in most cases; the approximations 
are made'as follows;. - According to G. I. Zhileyko (Rad. i elektr., 2, 

63.,..1958) the field strength. z, of the accelerating field is the follow-. 


..ing in any, point of. ‘the acoelerating waveguide: 


: Pp ~ ru(1. + az + as 2) 
ye: ree i : 


. (1) where a denotes the damping . 
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“coefficient. ‘of the’ wave, 2 - the Dongitudinal sosedinate: of the: accelerat- 
ing. waveguide, P= the: high-frequency power flux with z = 0; I - the 
-amperage of the beam, Vox the- energy of the electrons at a given value of 2, 


The funotion r. = “4 E i, ds. depends on the geometrical conditions of 
- PB, 3 aes 
the ‘waveguide and. on. the. phase: ‘velocity. of the wave; 6 is the area of 


the crosa: section of. the ‘interaction’ volume. By taking account of. 


E ocel = aU /az ~ E sin n 9a ‘Eq. (1) can be written in the differential Sonne. haf 
ae 


P= 1U(1 + a2 + a2) 
et can also: be written in the form 


L op ee 
~ ging 3(1 - e7thy) | ce sing (1 = eh) aoe ey 
- ote a | itl tig ct ¢ oe 
2a 1 a 6 2a ‘i 
= 1+ aL + au where L de. the Length. 2 of. the accelerator. Since. 


pin ¥ 4° “OF ae S 


qv. ai @. a const, T . const, 
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: Fig 1 


“‘Allustrates 4 :) ‘doponteaas of: v ‘on L EE by. (3). ) ‘and “aN “These © 
in.good agreement. with. the experiment. The energy U of: the 
gs not-only reduced: by the reduction of the amplitude. of: the | 

‘also by the: disturbance: of the synchronism: with reduced - 

‘energy. Gas Oey” “with | reduced. velocity) the ‘electron cluster is no Longer. e 

on. the: :WAYO | crest. © with 4s a: n/2. the: electron energy decreases more 


“lowly. due’ to ‘the’ ‘disturbance “of the: synohronisn. Equations (3) and @) 
are” ‘solved oby®: ‘an. ansatz;:. with given U, and, hence, also with given — 

aye the corresponding value ‘of :the: amperage. I.can. be determined. : In 
3) and, (4). with. 1 = ae also. ae =0 must. hold. The ease of the . 


genotce 2 the varolength of the ‘asoelerating field; 8. and: 6, vare” “tha” 
phase of the WOVE. “With 


AE 
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#1550—— = 
- 3/051/61/031/004/016/018 
_ B125/B202 


ie ne af Bee Ve 
gus tish ans: close to. 1, Ay ns. “te rh _t) 


holds. The ecetfioient’ 4/2. occurs ‘when at the beginning of the 
acceleration: he- eee a BER nor disturbed. Then » et 


“() holds where. Ay te + moonured in 


oi tg tet 

‘and the ‘energy. in Mev. With (3); aye and (5) ‘the: “Youd: ‘character- 

‘the: “accelerator. can be ‘determined from its’ data. The. figures. “ 

1a ‘Load © ‘characteristics ‘of ‘some accelérators which are ‘described ' Ane 
publications... According to these characteristics the calculations’ are: 

7 good: agreement - with. experiment. » There ‘are 5: figures and. 7: references 
ai oviet-bloc ‘and: 6: non-Soviet- bloc. ‘The two most recent references to. 
peels ohe Leneueey ‘publications read as' follows: G. Saxon, Proc. Phyo. a 

A ANTB ys: 1055 Ge. Me: Santee PIER, 1015, p. I, 130, alk 1994-. 
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ae oxceriuantel ays ‘and theoretical (2)° load aherapter- 
istics ‘Of: the- ara iby D. W. ‘Fray. . -.U in Mev, U = oe 4 LhAe ed 
Pin 1. 34 mili tmat tes: = 55°, :L = 2m. 

de Fig. 2y Us 4 6 Mev, Pos 2614 milliwa ta, 
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AUTHOR: « ~ ‘Bhs eylco». Ge ee . hoe | 
 PITLE: | ad ‘Bttect of. space charge on the “grouping of settoon in a: 


6 aa linear. ‘traveling-wave accelerator 
peRrODICAb: “thurnel tekhnicheskey figiki, v. 31, no. dy 19614 506-507 


 PEXT: the’ force of ‘gpace charge acting upon the grouping electrons” in|. 

a linear accelerator with. traveling | wave can be determined by comparing 

the electric field: produced py: the. space charge of the electron cluster 
and the electric field of the accelerating wave. An eleotron oluster = | i 
of the angular length 24 is ‘assumed to move along the z-axis synchronously © 

with the: wave. The field. ‘strength of the field of space charge along re 


the: z-axis is assuned to be: ge - ie F(r,l). (1), where r and 1 are the 

- radius and. the length of the ane F(r,1) the ‘factor: characterizing 

- the form of the cluster, Q - the charge of the cluster, €, - the dielectric 
sCOREEEDNs The fotet field strength at the ends of the cluster then is 


ard 1/h 
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B, sin @, +9) =e. and E, sin (f, =.) + e where denotes ake 
ee equilibrium phase. qr G48 so large that with Sty fe 
ee ‘B ain(p, + 4) = = Bein Pye B, ain (%, - y) + & = 8, sing,  (2)s 

then the grouping effect of the accelerating field ie compensated and the z 

limit of & is : ie yoon, (3). If the cluster ig grouped without «ss & 
oe BO Sada Bs Bae as 2 ae yee 
losses of the beam current I, equation 20h eb V1 - ie ‘ : F(r,l) : 

« B08, (4). is obtained from (3) if pel 7 .. Eq. (4) permits the 
determination of .the admissible ‘peam ourrent I for a given length and 


form of the oluster as ‘well as with given ‘amplitude of the field and the 
equilibrium phase. If the cluster (radius r) is spherical, P(r,1) 


Jae os. ae 2 V 2 Bo ait 
ee 30a p ti - p 14 yo. 
= 1/r°, and (4) takes on the form a reo E,cosg, (Secs 


In this case 1 = @r and the factor 11 - g2 is obtained as the result - 
of relativistic corrections. This Eq. (5) is reduced to 


Card 2/4 ce 
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econ . 1 eee titan oak te Pare ae oan, 3/057/61/031/004/017/018 ee: ; 
 Effeot of space charge on'the +++ : _ Bfast safest /0o4/ort m8 2 


| a) oe 6 z,(v/n)oosg, (6) with A = 10 om and # = 0.5- Very important 
17 (0 fa ate 8 pat ethaee ie be eee ; ‘ , ; 0 an. : 
1 (a) gions oan be drew from (6); With B, = 30 kv/om % = 45° end 


lel mn the maximum admissible amperage is 12.7 ma and with 1 = 0.5 mm,°) °-. 
it is 1.5 ma. With an increase in the field amplitude,until the cee ee 
practical limit of 150 kv/om and a decrease of the equilibrium phase to. Rat 
10° the amperage of. the beam increases only to 40 ma with a:diameter of 

0.5 mm of the spherical cluster. Actually, Eqs. (3) +o (6) must be 
written in the form of -the inequalities g< E4008 9, + The amperages - . 


_ of the beam determined above are then reduced. These examples indicate > 
a strong effect of space charge on the acceleration of the electron. 
cluster.: The practical applicability of this method is obvious, ‘since 
the. production of a field strength of 150 kv/om requires the feeding of. 
an 8 to 10 mw high-frequency power into the accelerating waveguide. A 
similar but simpler method for taking account gf the forces of space... 
charge has been described by Hs Leboutet (Ann. Radio61., 13, 52s 107, 1958). 
There is 4 non-Soviet-bloc: reference. ay 
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electron olueter 


panrOnTOaL: “Bourne ‘Gekandoneskoy fiedki, ve 314 nos 4y 1961 508 “510 


OPEXT: ‘The guthos: studies “the: ‘process of. grouping. of ‘electrons ina eo 
luster. under the. effect of a grouping eleotric field. A oylindrical 
electron cluster. with a Length land an 4{nvariable radius fF is assumed 
- +o move freely. with the velocity v of The grouping sinusoidal voltage 
iv AV gcoup. w~\<v, ) acting during a short period accelerates. the front. | 
electrons and the -pack. ‘electrons, put not the central electrons. For | REE le | 
reasons of simplicity, the electron distribution is assumed to be even, .= /- 
and the form of the electron cluster to be invariable. The field strength 
€ of the space charge at the front face of the oylindrical oluster with 
red Fae on the axis of the oylinder) is 


- Gard 1/5. 
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~ oluster.. Thia field ie assumed to act upon all electrons on the front. 
face of the cylinder and to prevent the Compression (grouping) of the == we 
cluster... The degree of grouping of the Cluster is then determined by | 
eo en ee ( nin re ae 

comparing the voltage U_and ‘the integral 68 é dl, where loin is. 
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'. exceed the given length 1, can be determined with Given dimensions of 
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short electron: clusters oan be produced, the length of which remains: 
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“Light, TUB (. symmetric quadrupole tensor, and M the operator of the total. 
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i PEXTS The Zeeman effect of the members of the yellow exciton series of 02) 80.5 
- directed Cu,0 crystals was examined in magnetic fields of up to 140 koe ~ = 
in the direction perpendicular to the magnetic field.. The crystals were 

cooled in liquid helium. With increasing field strength the line splitting 
- grows more complex with rising main quantum number n (Paschen-Bak effect)s .. 
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